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SECRET _ 

Flight fi-l? Rade on /lay 10 uvit no resiilts wer® obtained 
b«ea*i.Be of Im pernor oxitput, 

A,n ipiproved recorder has b«K?n installed in th® aircraft for 
fXlr-cht A preliiainarj resolution test was riad® on a. piece of filra 

fr-i'spsi iliis lecorder using tlie special test eqaiitsOTi't .fll^ evaluator luid 
an aE-iroith frequency resjjorse of 300 cpa %ras obtained, Thl® test will 
bo made arain and curves obtained to determined optisauw adjustsents for 
best freqa©rK52f response, 

2, isgillopraph Data 

In il® past rej^ortii^/ jscricwl, five flirht.'j were flcwa at 17#<XX> 
or 20,0(K3 feet asid speeds of 5>30 to ::>Ti5 knots, ''acilities to I’ecord 
tiotli antenna mm-' velocity and an,t©nna bem accei^i’ation have been 
TRanufacti.i.re-d, tmt no data was obtained since the accelerate ter was 
d1 Ftefsnnecteti boemse of ercessive pick-up in tiie lea.da* liils Is oeirf; 
corrected. The probler of ^lectinr tr-e rrorjcJ' offset frequency so the 
holoiyaas ar® represented bj a aifuml wbleh decreases frmi 500 cps to 
0 eps ha.s beers lessened, Tre offset was decreased 300, epa to IJs-SO Cf^, 
fh’le pliscce th« offset near the thaorotical. value. 

The fTp-istion, 

•«c “ ^o - *^^2 S¥g - <i) 

where fg is the -fl’equorjcy correction cort>rand 
is the offset frequency 
5 is ti’ie drift 
?g. is grouM speed 
Vrj is antenna bear velocity 
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seeoads at gr-rsind ^eeds of 58S knots. (For 63) knots the pealts art?, greater, 
-,18 to ♦•,10, bttt rise an^’ dr^cay tisses s,r« usually less,) The S3.nas0i€!al 
portions haw t^o freqi^encies, orm at 0,8 cps, ♦d.th a 5 :>«s!ak--to-pc;alr- assplitiai® 
of .oh p to ,]lii g and occurs about 0 percent of tte time. The other at 
I'l-lO opa, tte natural lateral frequency of the porl, meurn 30 percent of 


t-bfi tS-me and has pesic— to-pea’' values of mO'k j; to *06 g, dotu of «i*es® 


sinusoids occur in Isursts of 9 marxla mid 0,6 secom? for the 0*6- ens and 0-10 


cf>s signals respectively* fhere is no data for characteristics of the pod 
in other than l%ht er Bic«ieris.te t,urb*alorK5e, 


b, lateral Acceleration 

lateral acceleration of the pod is ossentiallj an tt-li.) cps 
sipmij the pod*s natural lateral. freqs»ncy, llie a^iplittiide of tfeia aigiml 
Vftrieo frtw .,0^' to- *1 g for light turbulofico si 585 toots and up to 0,15 g 
peak-to-tiefik for moderate tixr'bulence. So non-slimsoidal charaoteristies 


Cf3iiM. t« located. 


c. Vibration 

At speeds of 585 knot®, (M ,9it) ti» iirednssinani frequerKJirs rai^je 
frott 60-100 cps* with aEsplitudes fro?.: 1,0 g to 1,5 g ami at 83) knots fr«i 
120-150 cp« ^Ith 0,6 to 1,2 g i^afe-to-peak' sroiplitudc* 

d, Soil 

The F-lGla mhiixits a roll w.f.th s eor-tlmisl 0J.|. 


to 0,7 cps of ,7* to 1,0* pesfe-to««^ai-:: ajsplitade, ’1o jd-iyitficant ehari':es 
ejxist •when th® airci’aft is flo«n witfi «' witefSit the FB-5 sat-i^ilot, 
'LWtle exists between K 0,9'.eskl F 1,5 


if"'’ 


f"'* C5 

A-j*i i: If-, y* 
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e, Htch 


"fh^ F-lOlB Ims a n€*rml r!c>se-hif:.h attitude of 1*5 “ to 3*0* cl©p©Mitsg 
osi apccMi ard fuel corusuHption* for 5S5 knots, 2*8* is the aerraai vain®* Aa 
f)©r4.11ati on of 0,8 cps occurs in burst, si of about 9 at?corids with a f)®ak-t»-p«afc 
gTfdltude of 0,3*, These scjctions of aseillatioris occur about $0 percent of 


tii® ti£». 


f, A'ats3p5.1ot. Heading J^i'ror 

This sxpoaJ- scld^ varies «iare tlmn ^ 1“ which i® within ti-® 
ilr4„ts of the autopilot, Mo predo^rjinant oscillntions eicist, 

g. Track Srrnr 

Tfvls signal Is the diffarcnce bcftween the a^sirml fieaclisif, of tl*® 
pla.ne md th® actiwl heading of tl'ia grotmd track. It 1® derived fros; tl» 
dofjpler navigsitfir - I'round track cosspufer instsllati on, {AP?i-lC^ and AbM-25), 
It is usuBlij leas tiian ^ 2* hut is dependent upon tte pilot* s ability to 
fly tiie desired hcadlE®, 

h, fttstanco off Tr^k 

This signal is also derived frocs the ASB-*^ and is the dijjtanee 
frrsr, the actual ground ti^ck to the desired grt^undi track !s®aa>aretl perperKficu-' 
lar to the desired tr^k, lAk® track e'rr«’, tfm Iteits are cfeendent upon 
the pilot, ^>#rler«® has si%own that on a liOtd run, sipFial doesn’t 
vary ir>;>re than + ,2 n, pd, 

i. Pod anrcr 

Tim pod error sigaal defiioiteiy the 8-10 cps ogcillatisn 

fjccurrinr n% the saia» tiiw« .as oacillatiim on the ncraial acceleration 

s,l.stnal, TImb pod servo car;not follow ikn b ta 1.9 ct>« osctillstion, tm 
.average of t,he signal Is 0, 


-1>. 


O i--'. 
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Ormmd fJpeed 

Tills signal Is dascribed by Figare III, 

k, -Drift ^n0jB 

’Irift- angle stems a ,5 to 1 cps oscillation of Mplitudo of 
2. •^5“' to ^ ♦5*'* Tide oscillation ©xisia continually, figure IV a'am» 
drift, angle ( V ) averaged over 10 secrirr! period®, 

l, ^raqmmy Correction Cossnand 

This stgml varies slowly, oaeause of the filtered infjutc, arrf. 
.ff>3.1o»}s .'t (drift a,nglc) clcseljr as in equatioa 1 and Figure I, 
m* kntmnm dea.i'. f^acity 

7te vcloeity of the antenrsa relative t« the target usually ts a 
slowly drifMng sigMl of l<m ^iplitudc, flw signal never exceeds * 5 
tfesas It hs-s little effect ea of cQrtatiwi 1, 
n. Temperatures 

Below are listed the teniperatur®® rscoj,'ded at i7,CK30 feet**- 


"Inm Ccwfjartrient 4ir Tmp&rstum lrl®F 

Cuplexer 'Driver Surface feerperatur® 

Duplexer Surfac® T«ts|:>er’atesre 3 j 00 ®F 

Capl^ter Surface T@K|jcrature end) |j3*F 

High loitage Ptrmr Snpplr Air Tejaperetftee 120*^ 

iXilse -Hetwcs’fc Ssrrface Tempci' attire lOO'F 

’'^-teble-nt Tesperafetre » 0 *F 
It-, Flights 
-g„8 


l-'iight S-8 was cowposed of Wo ninfs, on® westward, and one east- 
ward ever tli® maintain emtrse^i,. CHkxI data was obtained and fhttare offset 
fr&qMeiwteB mere detersined from the h»lo#:ri®is o-f this .flight, 

-Ilf- 
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Flijffit fW9 was flmn frrm to fork awi down the eoast 


at 17,000 feet, and Sh$ knots. All osciilofo-aph CC,1.C.) slgmia wsr© nnm&l 
out since little good film ms produced du® to low pomr, only brief anaijs!® 


of the C.K.C. recording was perfanr^d, 

0-10 S*i.iS2 

Flight li-10 was flo» over %'tw built-up area run frors Ilaltteor* 


to Wm lork|, the cosstline course and. th®' ^..niapoli.s area, /^allures of on© 
.aircraft voUatg# remiiator prohibited good data* Mttle C.S.O, analysl® 
of S-10 wma done. IMe to the ri^oderat© tur-bule«je, larger mcccleratiotiS 


were noticed. 

S-11 5--M2 

■aight ;/-n WRs flwr? at 20,000 feet over tim Baitteer©, 
hay .Bridge and, Smt lolarsd aj’ea* Oofxl data was obtained in bolli autcarjatle 
frepuerwiy eosTCCtien riode and the mnual KOfle* hol^^raris ii*iicatcd 

that the offset fr®c|uency should be mt «p another ^ eps# 

The ccapmlatloB between tlx Fieesured am* calculated for ti» 
a'.st€»fiatlc p^Mrtlon of iwll is plotted 'irs figure 1* 

Af-mi« on tM.s fUght, the aircraft volteige repilator e^ibited 
Interrdttent lit epe oscllJ^tlgna, This was fomid to be tfese to & broken 
lead in t^se regulatcMP* 

S-12 5 - 10-62 

Mk© S-11, this .fliftit was flosR’i ave-- the .Baltiito.r®, A.rrf}apalis, 
Keat .Island area. The C.S.C, tape irKiS.catea ao clmracterx&ti©B| 

the film showed few taiTcta. 'r-j® a.lrcraft -roltare re^jletor 
problfirt di.d occur* 
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M'>«t flif'iits contained slrnilar acaeler^itiaiiSj 'rltira-tious, 

and p3.i.ch and roll characteristics excant for flls^ht S-IO, 
Mhej’e lart^ar ac-«alerations w€ire m-xsounlmrml pro}j«,bl,v As# to ^je wt 0 tB 
tt.sryul«i!nt «ir* 

Flam 

'oitur# plans am t.o mcord anteriim b#asi acc#l#ratif>n and tl-te 
error sirmi of t!® doppler frequency tracker. (Th# ds^plar fi*©q«emy 
tractor in curmntly beinr totalled.) fh# lattsjr simal will Indlcat© 
h:m wBll. the h.O,. to*^s tto afreet Tr^qmt^y p-osttloacd i-@latlve to tte 
viclso return. 



4n ihrestiff-ation is belnr coatimied to detei’rd.m why tto 
calctilated In equation 1 Is consiste';tlj hi 0 h«) 5 ' tiian tts® .“-easiired 
o’a..ls.ie (s## r’ipnr® 1 ), This Hast rs® in evaliiati-nr th© perTonsajace 

tit' the dpppler frequency tractor. 


^ ^ntenraa 

MO. 1 -fC-nirrersiori of 7?tst 

Fmhricatiga 


‘■lActsna to irjd Use Oonfirnratiea) 


i'5aft1,folds - 
Ai'wr .Utters - 
ft.tjAiles *• 


2 acMitional riantfclds reitjuired — c«spl,et« 

32 addltloml ai-’-ay sticks r^eq.tiired » cfKiplete 
2 additional comistinE of abtyre parts 


assSiTit’jled.j uut not soldered cjs* gvowi tsigether* 
doKeyc®^:;b - emplmte 

fower lAvldBj's - Cf«|)let© 

.411 lierdware - ©mplete: 

Assembly and 1"#st - reconversion of antettna no. 1 will stai-t at the 

cofTOletion of Urn feet Propms, 


-1/d. 
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: M,). 2 

Fabric ation 
hmt'Piily *■ 
I’TOt - 


fF'iS* m, 3 
i’^urieatica 

f — r 1 

/mtIfisMs - 

-^TTmy 
'indalca - 


all ,fal3rioatis>r. c«*;ipl-et© 
asefs'^/Dl.T cos^jletti 

tue arnersiia lAli oa tested an Wie 18-1*^ ot‘ ^5ay, Tcst» 
will inclxiac ele-mti'->n asirmsWi psttei-RS with a 

nsri’-sT ■.!&&::: transis; Iticr . uain ifiii. tjG 

brvt'i s, H.i.clc ar/l rsaiTo®? beass transmitter* 


tinnajrswib 
?''swer fAvlcisrs 


last riKU.F>ld in clfsct-ical test after two rejeeticsn® 

xre rework* 

complete 

7 of tt® tl rer:ttl?'«?d R^xjulea teve bee® assecifelesij 
tested msi groan t.o^:«?thsr. ill nodales 

exc.er«slT0 ifX-lhdirs?" rejiicted arw r«W'srice« 

at t^Afi* i to seal tmm rnm^iMs mu been 

started wills tbe asciotanc© of tiw? KaterlAls laboratrafy 
Two saldev's hav?.: beets foanb -slsat tray fee s«is;^ble and 
are currerrlj’' feeinf: tested* 

The tiirrsta stKiitic is in the process- oi i#ciur 
asssr-blod. Th5r r;">dulo will be Biildm-Bd prior t# 
rl«:ttrofort»;, tMn is delayed pcin«iv«' results of heat 
a;Kl |>r@f*em-e tests of solders* 

* coriplet® 

► corTpiete 
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Other pat'ts and tiard'ysijm - complete 


T«st atKl Assembly « Antenim no. 3 »d.ll b® assembled a® soon as 

the sssalinfr probleB in sol%'ed. and. la,st. r-'O^l® 
Isi rev’eivRd stKl tested. 


SM-tcfa Tubes 

A «tail bite** 8'id.tch Mo. I 4 .) ha.s b©en Cimpletely teat®d 

in the labai'atory was pao}caK«»d in a a «ield can and f.'l'veo to t.!KJ pro'foct 
sactioii for ,f'.;rther ©vsloatiori in the r?/-Bt«Pi. the tube was trf.gh-poi«sr 
tasted at a repetition rat© sf 39 -X> cps and a p-^li po'*«r of 60 IW, 


Ferfoirsancc was smoe^ over a p»?er ran?:® sweep 

electrode was increased in dimeter in this tu'oe to eiipiirmte breakdown 
frmi the dmm» to the electrode. Trmi ns^jal obserratior.® piade on th© 
rft>* 5 attch arclri?!, ms found to i>e el:liiiiRabetl until the Eweffsi-ii* 

valfea*:© exceeded ibe desired o^:'Cratton’il ''‘alue* opt'a’ati js'iai vaivi© was 


found is 1'© betiseen 2 X¥ arid 3 I¥, 

’’fhe ttU:* dM have trreftuMr perforctarKje which was nt^t i.nable 

at the tire the tube was tested, l^ecei'^t tests on ho. !/ sli'-sr wtiy the 
liTeinilar perFojTJiaisce was *>bt®inedj t'lrt as y®t a way to cairect the 
ims not been fouM. the came of tte irregwlarlty faecase ap-mrent while 
sttalJ-j obseivinf’ the discliarge c«i ti^e so, Tf® ctlscrM-rp© is cnanglsi' 
fror. a "solid**, tntms© arc to a iJirpe- nwber of separated .strear-sers, Hhcn 
this occurs, the Ijreakdciwn: tiia© increases am* ^Sitter bcci5s»® woa-se. this 
was founsi to be b furjctlon of IntesiSity of ??¥ trijjper and pi'csaure bat not 
of rf pomr level.. On tube slo* k$ a breakdown tlpsfi of than 10 
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wsiM chsrire to 20 ns ®;jd the Jitter would irjcrease trasi 3 na to 10 ns 
whan the chaae-a in mxi in-fceiiai.tj occtirred, CoTjaequently, tube rfn, it 
an isolation of better tlian 9 db out to 20 ns with the irrejmlar discharire* 


Recovery tisie was r-easrired for ti:se first tiB^ or tube 9-; 




T‘''i;'sr the cotviition of a ’’solid** dischargej, reca%''ej'y Hsie was 1 cuer-jsecoivi 
to ti-iS 3 pcsint* ror tl'«j irregui^^r dLfJchaspe, recovery extes'ided t?. about 

5 us with cosplcrfce recovery at 10 mli-r'Tjeconds, 


OfW level masurements on tube da, k Irxilcated a fZ-HF of 1,23 
and an inaertion loss of 0.45 db, 

&»Witif>nal parts are at present being mjade to fabricete 

■d]h4t64l*s« 


KoAa later 

Sat.l0faeto2fy opei'atiors of ij-iram raodalatfS's %fith the Kt‘A las 
Wien attained* Rodesirnsd casrjjoncnta irt tae viodulator greatly 
Increasert tfWi reliability, Tne pulse forming notwoi’k rias heeni ehaijf''ecl to 
include 25 ci^eeltora and ifts iii;:f#sdanee Irw^sred frtaa 21 o oHeis to 
lOf; ohE-ts* Tl'ie |.ml«! trarisforKer luis been casispletsly rad0s1,''ned fear 
better voltage insulation am! lower losses. Tis^iporature tests Indicate 
timt errsp-tment Jseatirjg 'lossea) have not been. caustrj.r coBiponeBt failures* 
The thyratrnn trig'icr oii-cult was revisrd to provide better It-iittrjn of 
tho th.yratron g.rld snike, .in inverm*' diode hsg been reinstalled, to 
prcrmrit a ’’texild^-ap” of voltage or the thi 1 » ’"ariair^^ network capaGitors, 


4,:,- 


CRP"' 
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^ ^ Rec oi’der 

Assembly of recorder #3 was completed ?'nd ac 'eritaneo test started. 
Rewiring of the elec+.rnnic packa -■ s and cables "^‘or recorder #2 atid 


#i4. to reduce electrical interferences ls cor^tinuing. 

Work on improving the rosolntion of the recorder continued durinf; the 
month. An imp- oTement factor of at least two has been achieved. 

Durinr: the acc 0 }->tance test for recorder #3 it was discovered that the 
high voltage power supply wars causing a flutter in the trace on the cathode 
ray tube r>hosphor. Measurement >7 the tepedance of the r-ower supnly as 
a function of frequency revealed a resonance at 21 cycles which rsoduluted the 
focus of the cathode ray tube. This condition is vjelieved to exio<. iri the 
other supplies but of less magnitude. The p -wer supplies have been returned 


to the vendor 'or correction. 


'Jork on the test of a high i'csolution t.ure supiplieo, by Q.k. ;kjJ j-. e.u 
limited by the need <''or work on recorder #3 nrobleras. These tr^^■;ts sfmuld 
be completed in early May. A decision as to whether it will bo worth 
motjifying the recorder to accent this tube rail be made then. 

Work has been started on several rtieces of tost equipment which, are 


inquired for optimum aci,-5u3tinents o"' the recorder. These are: 

(a) Resolution Test Set & Range Calibrotor 

(b) Light Meter 


Data Flasher 

The data f’lasher circuit has oeen redesigned and repackaged outside 
of the mairs recorder electronics packai'C to avoid interforence wrth other 
ci.rcuits in the main package. 
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iE?al.i3n Tie-In 


The or snare acceler'ometer from Doviner Scienti,fic is oein£ 

checked out acconiinr to its :.«rchasln£ department sp€K;i'f‘1.c'it1..'jn, This 
unit had been re,f0cteri the 'irst tin-se it was received, 

Ghafipcs which have bes-i mad® on the rain adjust board witch control 
are cojsipleta. Spare servo ampli ‘iers, /'ain-adjiast asseir,.bly, ants aiirslng 
anplifir-rs which are located in the trmcf-a’onir.sr, are beinp- checked out 
for the Swarcs fsect loii, 

Terst KquinKoiit hesifn rvaltiatlon tkriuit: 


The rack of ttsst equlpfiirnt coritainlnp the chassis listed below I'las 
teen delivered to ihe roof top labt 

a, ?ransf)‘>nder 

b, Sesolutinn and Bynsinic dan- e 

e. Jitter free Eanre Belaj Circuit 

d. Clutter C^enerator 

e. Azimuth ilosolTstian Test Patten, 

f. Contr-ol Panel. 

illl o'' then© units ar® oporatir-s'- aa' i sT'act orily as '"ar ns 'an he 
de-f.eTtained by ’'.he te-sts that have been Ts«?rror!sed, 

tgimuth Pfusolati n Test Pattern Generator 
The new sin'l.® siib.ibaryS fil'ers wliiCii we e incntlr>;<ed in the 
i>i'"fivxuus rep 'rt have been receiver! and instaliei'i tills iinit, WjuslRentf* 
have been nade to the sinit so ; hat it will con arm with the change in 
filter center frequency. 

Ranee kesolutlor and i^vTiaKiic Ranf.e Optics Assernfaly 
This portion of the tfist eQuiprnent is operatinf. satisfactoi’il;/' 
afif' has been, used to evaluate soriO flln', wliich wa;> exposed in the roof top 
testing. 
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do ^>^<r eent af the Imv# besa am! srm rei%dy for 




Isgtructign 

h^w* itiinr: oemKileted. It ts Vitm in ^inal, tTriinpm 
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